-, anion, including t h e vibrational int e r a c t i o n b e t w e e n t h e NO g r o u p s o f neighbouring anions i n structurally p r o p i t i o u s c r y s t a l s a r e briefly reviewed. T h e discussion e x t e n d s t o pentacyanonitrosylmanganate(3-) a n i o n s in t h e potassium salt. T h e v i b r a t i o n a l b e h a v i o u r of electronically excited (metastable) n i t r o p r u s s i d e a n i o n s i s a l s o considered. Finally, t h e v i b r a t i o n a l m a n i f e s t a t i o n s of the strong coupling existing along t h e NCMnOMnCN a x i s o f t h e linear
I t s structure i s a pseudo-octahedron containing t h e NCFeNO grouping i n t h e polar a x i s and f o u r C N g r o u p s i n t h e equator, slightly bended t o w a r d s t h e a x i a l cyanide, Ideal symmetry i s C q V but in c r y s t a l s it i s always lower.
In S r N p r , 4 H~O ( r e f . l), for instance, bond l e n g t h s o f l i g a n d s a r e nearly equal t o bond l e n g t h s o f t h e f r e e groups, nitric o x i d e and c y a n i d e (1.17 and 1.15 for N O and 1.13 and 1.14 f o r CN-, respectively ref. 2). 
Wavenumbers o f t h e stretching v i b r a t i o n s o f t h e bonded l i g a n

ref, 4). I n fact, tCN i s g r e a t e r t h a n in t h e F e z 1 1 complex [Fe(CN)6]3', w h i c h h a s its C N stretching b a n d s b e t w e e n 2 1 3 5 a n d 2118 c m ' l (ref. 4). Therefore, a l t h o u g h $N (2273 cm-' ref. 4), Fe?II and NOo o x i d a t i o n s t a t e s seem t o a p p l y b e t t e r t h a n t h e commonly accepted Fe" a n d NO+ (cf. ref. 5 ) . It i s t o b e noted t h a t XPS ( E S C A ) results p o i n t t o a +0.35 fractional c h a r g e o n t h e
7). T h e h i g h polarity of t h e group and t h e big change it experiences w h e n t h e b o n d vibrates (ref. 6 ) ((dm/ds),53.35 a.u.(ref. 6 ) ) a r e important c h a r a c t e r i s t i c s o f t h e group.
O t h e r characteristic vibrations o f Npr2' a r e 6 F e N O ( 6 6 6 cm-1) and VFeN ( 6 5 0 crn'l), T o t h e F e N bond i s recognized a strong n c o n t r i b u t i o n amounting 1.693 (ref, 7 and r e f e r e n c e s therein), T h e F e C N d e f o r m a t i o n and F e C stretching b a n d s a p e a r below 500 cm-1 and are fairly intermingled. T h e strong b a n d at 4 1 9 cm-y i s usually assigned t o a F e C stretching and a F e C N deformation (ref. about 7%. I n t h e c h a i n s t h e anions are intercalated i n a n a n t i p a r a l l e l (SrNpr.lH20) o r nearly antiparallel (BaNpr.3H20) f a s h i o n with t h e N O g 5 o u p r faced u p ( a n d opposed), t h e i n t e r a n i o n i c distances being about 48r ( 4 . 2~ in B a N p r e 3 H 2 0 ( r e f . 9a, b)). T h e polar axes o f t h e anions are p a r a l l e l t o t h e a i s somewhat shifted t o w a r d s t h e v a l u e reported for NO+ a x e s ( s e e F i g . 1 A s shown i n ( r e f . 3 ) , ( 0 0 1 ) ( c -c u t ) p l a t e s d i s p l a y i n t h e N O s t r e t c h i n g r e g i o n a v e r y s t r o n g a n d b r o a d a b s o r p t i o n b a n d c e n t e r e d a t a b o u t 1 9 6 0 cm-1 when t r a n sm i t t e d l i g h t i s a n a l i z e d a l o n g a ( B 1 m o d e ) , a n d a s h a r p a n d n a r r o w b a n d a t 1936 c m -I ( B 2 ) when E//b. An a -c u t ( 1 0 0 ) p l a t e shows two s h a r p b a n d s a t 1976 and 1936 f o r E / / b . The l a s t b a n d i s a g a i n d u e t o t h e B 2 mode a n d t h e b a n
d o f h i g h e s t wavenumber i s a s s i g n e d t o t h e l o n g i t u d i n a l B 1 mode w h i c h a p p e a r s d u e t o e xp e r i m e n t a l d e f f e c t s a s i t o c c u r s a l s o when R / / c . F i n a l l y , t h e b -c u t ( 0 1 0 ) s h o w s t h e s t r o n g e s t d i c h r o i c b e h a v i o u r .
The i n t e n s i t y o f t h e B 1 b a n d i s s o s t r o n g t h a t e v e n i n t h e t h i n n e s t o b t a i na b l e p l a t e s i t a b s o r b s t h e r a d i a t i o n c o m p l e t e l y . I n o r d e r t o o b t a i n t h e r e a l p o s i t i o n o f t h e a b s o r p t i o n maximun, i t i s p o s s i b l e t o r e s o r t t o s p e c u l a r r ef l e c t i o n s p e c t r o s c o p y . T h u s , when l i g h t i s t h r o w n o n t o a n ( a b ) f a c e ( c -c u t ) a t 1 5 O i n c i d e n c e i n t h e ( b c
p l a n e a n d t h e p o l a r i z a t i o n a n a l y z e r i s o r i e n t e d p a r a l l e l t o t h e a a x i s ( T E r e f l e c t a n c e ) t h e T O B 1 mode a p p e a r s a s a s h a r p a n d d e f i n e d f e a t u r e a t 1 9 6 8 cm-l ( r e f . 12).
T h i s s p e c t r u m c o n t a i n s t h e n e c e s s a r y i n f o r m a t i o n t o s i m u l a t e t h e a b s o r p t i o n
s p e c t r u m o f a p l a t e a s t h i n a s n e c e s s a r y t o t r a n s m i t l i g h t i n t h e NO s t r e t c hi n g r e g i o n . I t c a n b e d e d u c e d i n t h i s way t h a t t h i c k n e s s o f t h e c r y s t a l p l a t e s h o u l d b e r e d u c e d a t l e a s t t o 0.2 Um t o s e e t h e V N 0 p e a k ( s e e F i g . 6 o f r e f . 1 1 ) . T h i s p e a k a p p e a r s a t 1962 cm-1, I t i s t o b e n o t e d t h e 26 c m ' l d i f f e r e n c e e x i s t i n g b e t w e e n t h i s v a l u e , c o r r e s p o n d i n g t o t h e B 1 mode, a n d 1 9 3 6 cm-l, a s - From t h e wavenumbers o f t h e B 1 a n d B 2 modes i t i s p o s s i b l e t o o b t a i n t h e v a l u e s o f t h e i n t e r a c t i o n f o r c e c o n s t a n t ( f l ) a n d o f t h e d i p o l e moment d e r i v at i v e ( ( d m / d s ) , ) w h i c h a r e , r e s p e c t i v e l y , 0 , 1 7 2 mdyne/f( a n d 1 3 D / f ( ( r e f . 10).
The h i g h v a l u e of f l c o n f i r m s t h e s t r o n g i n t e r a c t i o n b e t w e e n n e i g h b o u r i n g v i b r _ a t i n g N O g r o u p s , I n t e r e s t i n g l y , f l i s a b o u t o n e hundredth o f t h e ( b o n d e d ) N O
s t r e t c h i n g f o r c e c o n s t a n t (fNOP 1 5 . 9 1 mdyne/fj ( r e f . 1 3 ) ) .
T h i s i n t e r a c t i o n c a n b e b r o k e n b y i s o t o p i c s u b s t i t u t i o n i n t h e N O g r o u p s . T h u s , when e x c h a n g i n g 160 w i t h 180, a t low s u b s t i t u t i o n d e g r e e a b a n d a s s i g na b l e t o t h e s t r e t c h i n g o f i s o l a t e d N180 g r o u p s c a n b e s e e n i n t h e low t e m p e r at u r e powder s p e c t r u m ( r e f . 1 3 ) . A t h i g h e r l8O c o n c e n t r a t i o n s , a f e a t u r e t h a t c a n b e a s s i g n e d t o t h e i s o l a t e d N160 s t r e t c h i n g c a n b e s e e n i n t h e s p e c t r u m . A s i m p l i f i e d GF m a t r i x t r e a t m e n t o f t h e t r i a t o m i c FeNO g r o u p i n g a l l o w s t h e c a l c u l a t i o n o f t h e v i b r a t i o n a l f r e q u e n c i e s of i s o l a t e d g r o u p s a n d c l u s t e r s o f i n c r e a s i n g number o f i s o t o p i c a l l y i d e n t i c a l g r o u p s . R e s u l t s d e s c r i b e f a i r l y
w e l l t h e c o n t o u r s o f t h e a b s o r p t i o n b a n d s f o r d i f f e r e n t d e g r e e s of s u b s t i t ut i o n ( s e e F i g u r e 4 o f r e f , 14). Wavenumbers o f i s o l a t e d N160 a n d N1' 0 g r o u p s a r e 1 9 4 7 and 1 9 0 4 c m -1 , w h i l e f o r c o m p l e t e s u b s t i t u t i o n t h e y a r e 1 9 6 8 a n d 1 9 2 4 cm'l, r e s p e c t i v e l y .
A f u r t h e r ( i n d i r e c t ) p r o o f o f t h e e x i s t e n c e o f t h e s t r o n g N O c o u p l i n BaNpr.3H20 a n d SrNpr.4H20 i s p r o v i d e d by t h e s p e c t r u m o f p a r t i a l l y 0 s u b s t it u t e d [ F e ( o -p h e n ) 1 [Fe(CN)5NO]
.ZH20 w h i c h shows s h a r p a n d n a r r o w b a n d s a t 1 8 9 3 a n d 1 8 5 3 cm-1 ( r e f . 1 
) . T h e s e b a n d s a r e t o b e c o m p a r e d w i t h t h e b r o a d
a n d complex b a n d s f o u n d f o r BaNpr.JH20 ( r e f . 1 3 ) . I n t h i s compound t h e b u l k y c a t i o n s " i s o l a t e " t h e a n i o n s a n d do n o t a l l o w a n y a p p r e c i a b l e i n t e r a c t i o n bet w e e n t h e i r N O g r o u p s ( r e f . 1 4 ) . or pulsed lasers (ref. 18 a,b) .
In orthorhombic Na2Npr.2H20 t h e anions are disposed as i n the strontium and barium salts, in (ab) planes but their polar axes are not parallel to the crystal a axis but form with it a n angle of 30' (ref. 16, 17) . 2 5 ) for the band at 509 nm.
